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Introduction-1 

 Sleep disturbance is detrimental to cancer patients and 

associated with increased psychological distress, impaired 

physical function, and high mortality rates. 

 Sleep medication is the most commonly prescribed therapy 

for sleep disturbed cancer patients, but the safety and 

effectiveness of pharmacologic treatments have not been 

established in this population.  

 Furthermore, evidence suggests that the use of non-

pharmacological treatments might be more beneficial for 

relieving sleep disturbance. 
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Introduction-2 

 Exercise is commonly recommended to treat sleep disturbance. 

 Several systematic reviews indicated that regular exercise 

improves cancer patients' sleep quality and quality of life. 

 Additionally, these reviews included an overly wide spectrum of 

non-pharmacological interventions ranging from Tai chi, 

Qigong, and behavioral therapy to music therapy.  

 Previous studies have shown that walking and yoga are the 

most common physical exercises used to treat sleep 

disturbance, and both are safe and feasible for cancer 

patients . 
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Hypothesis 

Walking is more effective than yoga at reducing 

sleep disturbance in cancer patients. 
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Method - Literature search 

 
 search of articles from January 1997 to January 2018 

  

 Database：PubMed, EMBASE, CINAHL, Cochrane Library, Airiti Library, 

National Digital Library of Theses and Dissertations in Taiwan, and the 

China Knowledge Resource Integrated (CNKI). 

 

 The following keyword combinations were used in the searches: 

((“neoplasms” [MeSH Terms] OR “neoplasms” [All Fields] OR “cancer” [All Fields]) 

AND (“walking” [MeSH Terms] OR “walking” [All Fields])) AND (“sleep” [MeSH Terms] 

OR “sleep” [All Fields]), ((“neoplasms” [MeSH Terms] OR “neoplasms” [All Fields] OR 

“cancer” [All Fields]) AND (“sleep” [MeSH Terms] OR “sleep” [All Fields])) AND 

(“yoga” [MeSH Terms] OR “yoga” [All Fields]). 
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Inclusion criteria 

 studied sample：adult patient with any cancer diagnosis, 

including survivors who completed cancer treatments 

  intervention characteristic：at least one intervention group 

performing walking or yoga 

 control group：inclusion of a group that did not perform 

walking or yoga or did not perform walking or yoga until after 

the RCT (wait-list) 

 Study outcome：change in sleep disturbance after the 

intervention 

 RCT design 

 only full-text articles written in Chinese or English. 
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Search results 

Of 998 identified studies, 

25 met the inclusion 

criteria. 
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Figure S1. PRISMA Flow Diagram 



Article review 

 Two reviewers (MT, HC) independently evaluated the 

eligibility of each article according to the inclusion 

criteria. 

 For any discrepancies, a third independent reviewer 

intervened until a consensus was reached. 
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Assessment of study quality Tool 

 Study quality using assessment 

tools for the risk of bias from the 

Cochrane Handbook for 

Systematic Reviews of 

Intervention version 5.1.0 . 

 

were rated as “high risk,” 

“unclear,” or “low risk” by two 

independent reviewers. 
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Assessment of risk of bias(ROB) 

 some included articles were rated at 

a high or unclear risk of bias in terms 
of the domains of ： 

Random  sequence generation (n = 5); 

Allocation concealment (n = 14);  

Blinding of the participants, personnel, 

and outcome assessors (n = 8); 

 Incomplete outcome data (n = 13);  

However, we found no included 

studies with potential bias regarding 

the domain of selective reporting. 
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Publication bias 

 Potential publication bias was analyzed using Egger's 

regression and Begg's tests; both were negative (p = 

0.09 and p = 0.25). 

 

 There was no publication bias in the walking or yoga 

subgroups using Egger's test (p = 0.56 vs. p = 0.48) 

    or Begg's test (p = 0.84 vs. p = 0.43). 
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Effect of walking and yoga on sleep disturbance 

 The random effects model was applied to analyze the 25 

studies, the combined data showed a significant 

    improvement in sleep disturbance (SMD =0.42, 95% CI,  

    0.57 to 0.27).  

 

 The subgroup analysis revealed that exercise type was the 

main cause of the marked heterogeneity; studies that 

employed walking as the intervention showed greater 

improvement in sleep disturbance than studies that used 

yoga as the intervention (SMD = 0.62 vs. 0.26； p = 0.01).  
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Sensitivity analyses 

 
 sensitivity analyses were performed by excluding the 

study with the largest effect size. 

 

 The result remained statistically significant (SMD =0.38, 

95%CI, 0.52 to 0.24). 
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Regression analysis  

 Regression analysis of study 

publication dates revealed 

a positive correlation with 

study effect size (p < 0.001). 
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Discussion 

 Regular exercise could ameliorate the burden of sleep 

disturbance in cancer patients.  

 The effect of walking for reducing sleep disturbance in cancer 

patients is superior to yoga. 

We found that the study publication date exhibited a  

     positive correlation with the intervention effect. This could  

     be explained due to the fact that the recently conducted  

     studies might have more rigorous study designs; therefore,  

     the interventions yielded more desirable outcomes.  
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Recommendations for practice-1 

 First, an 8-wk program of three weekly sessions of moderate-

intensity walking can be advised for patients with different 

cancer diagnoses and at all treatment stages.  

 Second, walking can be prescribed as an independent 

intervention and used in combination with other forms of 

    exercise.  

 Third, exercise can have adverse effects in patients with 

    cardiovascular and respiratory impairments. therefore,  

    these patients should be carefully evaluated using lung  

    function tests and exercise electrocardiography prior to  

    any exercise intervention. 
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Recommendations for practice-2 

 The public should be educated about the sleep-

related benefits of moderate-intensity walking, and 

exercise should be promoted in hospitals and the 

community.  

 

Overtraining can cause distress to the central nervous 

system, which may lead to sleep pattern changes 

and sleep disturbance. 
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Conclusion 

Walking is generally more effective than yoga at improving 

sleep in cancer patients. 

 

Moderate-intensity walking can be advised in patients with 

different cancer diagnoses and at all treatment stages. 

 

Walking and yoga are generally safe for most cancer 

patients; however, close monitoring and supervised exercise 

sessions are required for high-risk patients, especially those 

with cardiac or pulmonary comorbidities. 
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